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BULLETIN No. 156. 


CONCENTRATED COMMEROIAL FEEDING STUFFS 


Orrawa, June 8, 1908. 


W. J. Geran, Esq., 
Deputy Minister of Inland Revenue, 


Sir,—I beg to hand you a Report of work done upon so-called Feeding Stuffs for 
Cattle. The samples (142 in number) in question were collected, throughout the 
inspectoral districts of Canada, in December, 1907. 

The immediate cause of this collection was a request made by Mr. M. Cumming, 
Secretary for Agriculture, Nova Scotia, dated August 16, 1907. In your letter of 
transmission to me, you ask if I am in 4 position to suggest a definition for Feeding 
Stuffs. “I replied as follows :— 

Referring to L. 44789, F. 94334, as regards the question of Cattle Foods, I beg to 
enclose for your information a memorandum on the subject, and would say :— 

(1) That I do not think the defining of any Standard for Cattle Food to be 
practicable. 

(2) The manufacturer must be required to guarantee a value for each brand of 
food ; and we must make him live up to such guarantee. 

(3) The ease seems to me quite analogous to that of Fertilizers ; and I think the 
best way to meet the requirements will be to enact a Concentrated Food Stuffs Act, on 
similar lines to those which } have indicated in the case of Fertilizers. 


Yours truly, 


(sigd) A. McGILL, 
Chief Analyst. 
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CONCENTRATED COMMERCIAL FEEDING STUFFS. 


Cattle Foods, of the kind included above, consisted until quite recent years, of 
wheat bran, shorts, middlings, linseed meal, oil-cake, &c., or mixtures of these: sub 
stances which may be characterised as the norinal by-products of milling, oil pressing, 
and similar industries. 


The by-products named were obtained by we!! defined and long established methods 
of milling, and possessed a fairly constant character. When a farmer bought bran, or 
shorts or oil-cake, he was fairly well assured of vetting an article whose value he could 
depend upon; and when a manufactured food was made from such materials it, too, 
possessed a fairly definite value. 


With recent improvements in milling, and specially since the extensive manufac 
ture of Cereal Breakfast Foods, there have resulted immense quantities of by-products 
unknown before, and varying extremely in their value as nutrients. The expansion 
of the cotton-seed industry, of beet sugar and molasses, of corn-oil manufacture, glucose 
waste, &e., has brough* into existence other classes of by-products, having more or less 
value as cattle food. These articles are in many cases, not available separately, on 
account of impalatability or for other reasons. Hence hay resulted a great increase in 
the amount of manufactured or so called “ concentrated” stock food on the market. 


It is apparent that this condition of things offers a great inducement to 
unscrupulous manufacturers to use valueless material in compounding their goods. The 
state of things is, indeed, quite analogous to that obtaining in the fertilizer industry sand 
the farmer is as much at the mercy of the Feed manufacturer as he is at the mercy 
of the “ Fertilizer” munufacturer. 


Connecticut, in 1895, was the first of the United States to recognize the necessity 
for legislation in regulating cattle foods, of the kind referred to Since that date, 
Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, New York, New 
Jersey, Pennsylvania, Maryland, Michigan and Wisconsin have enacted feeding stuft 
laws. The last named Scate only passed its feeding stuff law in 1901, and in amended 
form in 1905. I learn that several other States contemplate the immediate enactment 
of similar laws, as they find that they are made the dumping ground for goods which 
are refused sale in the States already safeguarded by having legal -ontrol of such 
articles, 


The fundamental principles of the legislation above referred to, so far as I have 
acquaintance with it, are these :— 


Requiring a license to sell. 

Payment of a license fee (usually $25 annually) to cover the cost of 
inspection. 

The manufacturer must guarantee a minimum percentage of protein and 
fat in the article he offers for sale. 

Continuous inspection of he article as found on the market. 

Publication of analyticai results. 

Penalty for failing to reach the guaranteed values. 


In his letter above referred to, Mr. Cumining says :— 


“In the course of my travelling through Nova Scotia, and from the correspondence 
“we constantly receive, | gather that there is a rather wide-spread suspicion or distrust 
* among our farmers as to the genuineness of many of our concentrated feeding stuffs 
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“for sale in this province. These, as you may know, are largely imported, and bring a 


“fairly high price.” 


Bulletin No. 116 of this Laboratory contains the results of analysis of 127 samples 


of feeds. This examination wi 


made at the suggestion of the Department of Agricul- 
ture and the Ontario Agriculvural College, 


and indicates that a suspicion concerning the 


value of these feeds is not confined to the province of Nova Scotia. 


As already stated in the mev> 
inspection of feeding stuffs has « 
of the States of the American Union 


‘andum above quoted, a wide-spread demand for 
the enactinent of laws 


in this regard in many 


These laws reqnire that concentrated feeding stuffs offered for sale shall be regis 


tered, and their value in protein and fat, 


distinctly stated upon the packaye. Mont 


of the laws in question, exempt from license the follow’ ., classes of feeds 


i. Hay and straw. 


®. Whole seeds or unmixed meals made directly from the entire yrains of 


wheat, rye, barley, oats, Inc 


lian corn, buckwheat and broom corn, 


3. Wheat bran and wheat middlings p-t mixed with other substances, 
t. Wheat bran and wheat middlings mixed together, but not mixed with 


other substances. 


5. Pure grains ground together, unmixed with other substances. 


The Kentucky law (1906) exempts nothing from legal registration and inspection, 


except hay and straw. 


This seems to me the more ravional mode of proceeding. 
They are capable of being accurately valued by direct examin- 
The term “concentrated” applied to a feed, means 


normal feeds for cattle. 
ation on the part of purchasers. 


Hay and straw are the 


that it contains nutritive material in a more concentrated form than hay and straw ; 


and the necessity for inspection lies in the 


fact that the actual value of these feeds is not 


capable of being determined by ordinary observation on the part of a purchaser, 


Even such well known feeds as bran, middlings, shorts, chop-stuff (moulée), &c., 


differ very greatly in v 
of analysis, in this repo 


A practice « way of meeting 
minimum stan ards for ] n. fat 
and «uch © recogni? tee 108 
necessary to distinguish wheat bi 
is a matter for consideratio Tr 


required to state either or | 

of protein, fat and carbohy«i 
between the sum of moisture 
material. In this way it will v 
constitute about 10 to 15 per cx 
value than starch and sugar ; «\t! 


If my view of this matter is 
define the terms bran, shorts, mide 
all other feeds being identified by 
guaranteed value in protein, fat and 
any miller who preferred doing so, t« ' 
feed, and to guarantee for it a minimum 


shorts, &c., should themselves be so define: 


under these names. 


e case would seem 
carbohydrates in +. 


ie among themselves, as may be seen from the tabulated results 


« the adoption of certain 
a, middlings and shorts, 


Perhaps it might be 


distinctive names. 


rom oat bran, and so for other grains ; but this 
ages of mixed feeds, the manufacturer should be 
aposition f th 


feed, and the value in percentage 

‘ins anderstood to mean the difference 

fibre, and the total weight of the 

sugar and pentosans, which la-t usually 

hole, and have probably a le nutritive 
iiue is not as yet well known. 


it will be necessary in the first instance, to 
‘hop-feeds, oil-cake, &e., and to insist upon 


tion numbers, and offered for sale under a 


rdra Of course it would remain open to 
ra ial crade of bran, shorts or chop- 
n “ter ; but the terms bran, 


value for material sold 
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Bran (see Table Tl). This wa’ be a product of the milling of oats, barley, rye or 
wheat, but usually the last named vain. It differs from straw in that the inner surface 
of the bran flakes is made up of the nutritious layer of the grain, which is rich in 


protein and fat. 


The following data may be cited for bran 


Samplos. | Protein Fat Fibre 


pec. pe. p.c 


Winter Wheat bran Connecticut, 1405, ot) 15 00 


{ 1 74 

Spring " 16 1406 | 4°70 10:4 
Legal Standard, North Carolina, 1097, 1450 4 00 9 50 
Kentuck,, 1907 1 00 oOo 8 00 

Inland Revenue Bulletin No, 116, 1908 29 13°47 2°47 Wo 
No. 16, 1908 7 | «(14°74 348 860 


The above figures indicate Canadian bran as slightly lower than legal bran in such 
of the United States as have tixed a standard for the article. On the other hand, it is 
to be remembered that the samples of trap analysed in this laboratory have been sold 
simply as bran, not necessarily derived fiom wheat. 






Middlings cr Shorts (see Tables [If and IV). Tam unable to distinguish between 
these terms, which appear to be synonymous. Middlings would seem to be he coarser 
material, sifted out from the products of a second treatment of the wheat by crushing 
the coarsely ground material that is sifted out from the bran after the first grinding. 
If this be correct, middling: shculd contain less fibre and more protein and carbohy- 
drates than bran. 


The following lata are available regarding middlings or shorts : 








Samples. Protein, Fat. 









Middlings— Winter Wheat, Connecticut, 1905 oF, 4 16°44 452 5°60 
” Spring " " : 16 16-7¢ 484 6:03 
" Legai Standard, North Carolina, 1907 15°00 4 6°00 
" " Kentucky, 1906.. a 15 45 4°25 6°50 
Shorts —Inland Revenue Bulletin No. 116, 1966. ‘ 16°12 3°87 8°34 
Middlings ” " " 2 13°59 2°72 8°33 
Shorts " " No. 156, 1908 29 16°44 4°23 7°33 
Middlings " " " < 7 16°09 3°05 9°50 












Chop, Chop-feed, Moulée, Provender, d:c.—Feed sold under the above names is 
usually so finely ground that the components are not distinguishable by the eye, and for 
this reason such feed lends itself to very ready adulteration with chaff, corn-cobs, and 
other matter of little value. 





Typically, I understand that chop-feed is intended to be whole grain, more or less 
finely ground. The grain used may Le oats, wheat, &c., or mixtures of these. It is in 
its nature of so various character that it is manifestly unfair to the purchaser to offer 
it without a guarantee of its feeding value. For this reason i would probably be 
impracticable to attempt to fix a legal limit of value for chop-feeds, as such. 
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Some .ce.. of the great variations existing in chop-feed may be obtained from 
examining the list of 28 samples, purchased under this name, and reported herein. 
(See Table V.) It ~ill be seen that the protein value varies froin 20:50 per cent to 
6:13 per cent. ; the fat from 4°96 to 1:20 per cent. and the carbohydrates dh 75°27 
to § 9-98 per cent. 


Oil cake Meal. Linaeed-oil Meal; Cottonseed Meal.—Thew k consi f the 
ground residues left after the oil has been extracted from linseed or cotton wu Thi 
feeding value depends upon the high percent ige of pre‘eids contained by tl 4, and also 
upon the residual oil left © ter treatment in the press. 


Since the introduction of the use of a solvent for the extraction of the oil (new 
process), the residual oil is much reduced in quantity, and many of the United States 
require that the oil-cake meal shall be defined as “Old Process” or “New Process,” 
when offered for sale. 


The following values for these meals are taken from Bulletin 108, Bureau of 
Chemistry, Washington. 
COTTON S¥ED MEALS. 


























t 

oe Proven. Fat 

3 

Source of Samples | Fo a ‘ -— —- -—— -_—- —--. —-- — 
4 Maximum Minimum. Average, (Maximum Minimum., Average. 
4“ 
pc pc p.c p.c. pe. pe 
Pennsylvania, 1900-1901, ee 8 46°00 42°50 44°40 12°25 877 10°10 
New England, 1898-1899... .. 2 (2 60 40°30 45°40 17-00 6°50 11°20 
New York, 1898-i St"! wu 0-69 4168 | 45 64 13 16 7 56 10°82 
| 
LINSEED MEALS. 
‘* Old Process” Meal. 
Penndylvania, 1900-01 p i 24 20 60 34°10 “s 4 6°04 
New England, 1898-99... ...... 23 31°80 35°70 9 60 2:70 7°20 
New York, 1898-99 ... ... cat | 23°69 35°74 8 86 5°72 719 
** New Process” Meal. 

Pennsylvania, 1900-01. ..... 3 «34:63 | 34:00 34°25 2°92 2:19 2°63 
New England, 1898-99. .. ee 42°20 39° 60 38°20 $50 1°80 2°40 
New York, 1898-99... ..... ... 5| 3758 35°19 36 14 4°79 2°91 3°57 








In Table VI, of this report, are given the results of analysis of 27 samples of 
linseed meal or oil-cake meal. The contents vary as follows :— 


Proteids — Maximum ... Be, cites va Vite oo ke 
Minimum... . : Paty aad 
Average ... ; i NR Oe ee BE 
Fat — Maximum..... . Jie eoee Stage . 24-14 
Minimum. . A fae aS Freesat 1°65 
AROPORO:, cho oie Sok ee en eh RITE TTA LEN 6:89 
Carbohydrates Maximum... ...-- ++. sees eee ... 5468 
Minimum... mere: Py eee rere ee 26°99 


Average... SE OE bo SS EE 
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Tt will be noted that while there is little difference between the protein content 
of Old and New process meals, the oil content is much lower in new process meal. On 
account of this fact, and the considerable variation between maximum and minimum 
values, it is evident that the only just way of putting such feeds on the market is that 
of guaranty. 


I recognize the importance of stating the food value of these articles in as simple 
terms as possible. For this reason it would be unwise to introduce discrimination 
between the varying nutritive values of starch, sugar, pentosans, and other substances 
which I have grouped under the general term carbohydrates. That such differences 
of value exist there can be no doubt ; but not only are they comparatively slight, but 
they are very imperfectly known. 


Fats are usually taken as having 2} times the feeding value of starch. ‘This 
valuation is based on their heat producing (Calorific) equivalent ; aad is probably not 
far from the truth, under normal digestive conditions. 


If we could place a relative feeding value upon proteids it would then be possible 
to obtain a single expression for the relative values of feeds. The advantage of having 
such a simple expression of value is self-evident. Nor is the attempt to use such an 
expression of valuc now made for the first time. Both in Germany and in the United 
States (See Bull. 106, Wisconsin Agr. Exp, Station) efforts have been made to devise 
a way of stating, in a single term, the values of stock-foods. Proteids, fats and starches 
have been relatively valued in the ratio 3: 2:1; and many refinements have been 
attempted, these being based upon considerations of digestibility. 


I am inclined to think that the above ratio gives too low a value to proteids ; and 
am further convinced that, in the present state of our knowledge regarding the digesti- 
bility and consequent nutritive value of the various proteids and carbohydrates, it is 
unwise and even misleading to attempt to give great refinement to any simple expression 
of relative value. Certainly the attempt to make such a value coincide with the trade 
values of these articles, is to ignore the varying conditions of production and demand. 
It is easily conceivable that on one farm a given feed may be of greater importance than 
on another, in the same way that a fertilizer of given composition may have a high value 
for a particular soil, and a lower value for a soil of a different character. 


For the purposes of this report I have used the following relative values :— 
Per unit 
Carbohydrates (Starch, Sugar, Pentosans, ée,)... . 
Fats 
Proteids 
So far as I am able to get information on the subject, these numbers indicate fairly 
well, the values of the substances named. The numbers must be considered as subject 
to revision, and to change, on sufficient grounds. 


In a general way they may be considered as furnishing a helpful guidance in com- 
paring individual samples with each other. The following statement gives, at a glance, 
the extreme and mean values of these feeds, in terms of the relative value. 


Fepw Gi 








RELATIVE VALUE. 


| 
1 
| 
| 
| 


Samples. mane 





mun ears Mean. 








Bran- -Table II.. ... 
Shorts—Table IIT, a 
Middlings—Table IV... 
Chop Feeds—Table V. .. 
Oil Meal—Table VI. . 
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That the above values approximate the trade values of the feeds, in a general way, 
appears from the following trade prices, (retail), which have been obtained from 
Ottawa dealers. 


ys Winn ares ecmmmaipey ol amaiirs Bor nme’ .... $1.30 per cwt. 
Shorts and Middlings ............ ....- 1.25 to $1.35 per cwt. 
Chop-feeds (Provender).............++5: 1.60 per cwt. 
Linseed Meal.............-- Sie Ome 4.00 per cwt. 


Chop-feeds, vary so much in value, that they especially call fora guaranty. The 
proprietary foods, sold under distinctive brand names, should evidently carry a guarantee 
of value. 


In Table VII, Ihave arranged 24 samples, of miscellaneous character, such as did 
not permit of their being classified with those included in the preceding tables. Several 
of these are not to be regarded as foods, in the usual sense, but rather as cattle 
medicines. Others are condimentary foods. Most of them are proprietary. The 
examination and discussion of this class of articles will be treated at some future time. 


I beg to recommend the publication of this report as Bulletin No. 156. 


T have the honour to be, Sir, 
Your obedient servant, 


A. McGILL, 
Chief Analyst. 


2830—-2 
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20 
Tanne If. -CONCENTRATED COMMERCIAL FEEDING STUFFS, 


BRAN 


ference 


No, of Sample 


Carbohydrates, 
&c.,( Diffe 
Relative Value 


Proteids 


28863 
28860. 
29594 
21531 
31180... 
32197 
32181... 
32487 
32490... 
32493 
35496 
45389. . 
34112 ... 
34806 . 
34810 . 
34815 
35017.... 





Means... 


* For explanation of the relative value see page 8. 








Taute IT1.—-CONCENTRATED COMMERCIAL FEEDING STUFFS. 


Number of Sample 


OMS 
274 
2675 
2676 
2HS49 
26352 
27004 
27008 
2SN5S 
Zssi 
USS] 
28862 
Usstd 
20506 
Ssiszy 
31537 
82180 
32182 
S2480 
82492. 


32494... 


n 





21 


SHORTS, 

2 £ z 
pr & p. « b. € 
110 17 06 3.37 
2 48 16 38 5 28 
46 17°25 552 
418 3 457 
476 1738 4 32 
4 40 17 50 4°08 
92 18 38 tA 
458 18°10 447 

» 18°68 5°22 
2% 4°79 34 
314 18°32 3:18 
2° 0s 16°88 310 
103 iE ee) 4°67 
410 1044 4°97 
4°20 16-81 5:60 
3°54 16 81 5°31 
3°04 W74l 3°36 
454 16°19 4°80 
+0 a7 Ol D4 
1°38 18 56 545 
3°'82 15 50 5°02 





61°32 
Hol 


Le Wy 


59°81 


valu 


Relative 
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Taste TV—CUNCENTRATED COMMERCIAL FEEDING STUFFS. 


MIDDLINGS. 


&c. ( Ditference). 


Carbohydrates 
Relative value. 


Moisture. 


| 
| 
| Ash. 
| 
| 





26348 
273I6... 
29597 
29600. 
31176 
33486... 
33487 





WMGADGs sciences ht 4°80 | 16°09 . 58°96 
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Taste V—CONCENTRATED COMMERCIAL FEEDING STUFFS. 


CHOP FEED (MOULEE). 











Carbohydrates, 
&c. (Difference) 
| 
| 
| 
. | 
Relative value. | 





26347... 
27398... 
Pi }0 ee 
27400 
27906's ic: 
27909. 
28856... 
28857 
29595. 
20599... . 
20601. 
203. 
31177 
SUS. 2, 
SI181... 
31530 .. 
31534... 
31538 


32183... 
32184 . 
32185 . . 
32186... 
33365... 
34110... . 
341a1 .. 
34113... 


Specials oo. oxwesssens 6°50 





Nia ey as araatie Si 8°75 2°67 








* For explanation of the relative value see page &. 
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Taste VI.—CONCENTRATED COMMERCIAL FEEDING STUFFS. 


MEAL OR OIL CAKE MEAL. 


Number of Sample. 


telative value. 


Carbohydrates, 
| &c. (Difference), 








25678 
25679... 

26350 

27907... 

27934... : 8°65 52: 87°83 : , 38°70 
29593... ar A 75 ! Bag 26! 68 45°78 
29602. ... *: 5-6 39°16 B17 " 26°99 
80457 : aoe x 5°26 a : y 37°46 
RETO. Loess cee a 92 Ba i , 42°62 
31184.... : 36°56 § ; 37°20 
$1532, ‘ 2°62 348 : 9:62 | 9°08 5114 
31533. : h : 35°87 7 t | 40°25 


SIOSG us. nresaa cass re ns 5°18 33y S84 | 6 42°04 


32178 ec eeraens eed: 36 2: El tore 36°66 


32448 3 rs F 7D i 50 87°35 
32491 - : 3 2 D 35°7 5387 | 54 41°65 
SB eee “: : BY 36°38 5 | 952 | 29-R0 
33363 

33364 

33368... . 

34107... 

34805 

SIR 

34812 

34813... 

35014 


35015 





Means 


* For explanation of the relative value see page 8, 





25 


Taste VII—CONCENTRATED COMMERCIAL FEFDING STUFES. 


MISCELLANEOUS. 


Name. Remarks, 


hydrates, 
&e. (Difference), 


Moisture. 
Proteids 


Cart 
| Relative value. 


Fibre. 


| No. of Sar 





| 
| 
| 


. 


26344 Bird Seed ... 
26345 
2634F " 


27906 Victor Brand . 


30440 Bibby’s : 
33362 

30459 Twin City 
31179 Molac. 
SIIS2 4 


| 
33367 Calf Meal... 


35018 National Stock Food 6°8 


27901 Anglo Saxon... . . 66. 


30447 Herbageum 
34106 " 


27902 


25671 Carnafac .. 


30453 Hess... . 


30454 Pratt's... 


31183 Molascuit... 


Whole seed, not analyzed. 


Compare with Table V. Se 
also Nos, 27121 and 2846 
of Bulletin 116, 

) Compare with Table V. See 

j also No, 25469 of Bulletin 

116. 


Compare with Table V. 


Very unequal values in 
} these two samples, 


Contains 5°24 per cent com 
mon salt. 

Contains 13°12) per cent 
common salt. 

Contains 10°15 per cent 
common salt. 

Contains 10°60 per cent of 
common salt. Is rather a 
condition powder than a 
regular feed. Other “ Her- 
bageum ” products are Nos. 
24136, 24788, 29201 of Bulle- 
tin 116 and 28052 of Bulle- 
tin 117. 

Of little food value; a eon- 
dition powder. Other car- 
nafac products are Nos, 
28532 and 25710 of Bulletin 
116, and 24792 and 28379 
of Bulletin 117. 

Contains about 25 per cent of 
common salt. Is rather a 
condition powder than a 
food. Other samples of 
Hess products are Nos. 
28471 and 25715 of Bulletin 
116. 

Contains 724 per cent com- 
mon salt. S a condition 
powder rather than a food. 
For other Pratt products, 
see Bulletin 116, No. 28459 
and Bulletin 117, Nos, 26857 
and 28473. 


Contains 4°48 per cent of com- 


mon salt. Is of little value 
as a food, but may have 
medicinal propertic >. 
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Taste VII—-CONCENTRATED COMMERCIAL FEEDING STUFFS—UCon. 


A 
1) 
| 


| 
| 
{| 
| 


o. of Sample. 


| 
| 
| 


33366 Dietic.... 


34105 International... .. 


$4108 Canada Stock Food. 
35013 Herb Food.. 
35016 Meat Meal 


MISCELLANEOUS 


| Moisture. 
Proteids. 


Concluded, 


(difference ). 


Carbohydrates, 
&e. 


Remarks. 


Relative value 





14°68 Las 


14°74) 12°44 


11 40| 16°13 


13 06) 19 06 


87 48! 48°44 


p. c. 
2) 50-14 


3, 54°58 


133 Contain. 7°19 per cert of 


common salt. 
\Contains about 14 per cent of 
common salt. For other 
| International products, see 
| Nos. 27114, 24121, 29055, 
| 26068, 26856, 28470, 28571, 
25711 and 28042 of Bulletin 
116; also Nos, 28480 and 
| 28482 of Bulletin 117. 
|Contains 6°92 per cent ‘of 
common salt. 
133 | " " 


111 


128 


| 
212 |Contains 12°06 
common salt, 


per cent of 








